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The ability of legumes to supply nitrogen to succeeding crops has been recognized for many 
years. The amount of actual N available will depend on the amount of N in the alfalfa and its 
availability, and any additional soil N that may be released due to the growth of the legume. 
From a practical standpoint, however, it is not the amount of N added to the system that is of 
primary importance. Much more important is the amount of N not needed by the com when the 
com is grown following the legume. This approach, commonly called the nitrogen fertilizer 
replacement value, integrates the N directly made available from the legume with the nitrogen 
provided from other sources, such as the stimulation of easily-released soil N, into a single value. 
From the Wisconsin perspective and for this paper, although we use the term nitrogen fertilizer 
replacement value and legume nitrogen credit interchangeably, we actually are referring to the 
fertilizer replacement value. 
A survey of North Central Extension Scientists shows that a wide variation in suggested N 
credits exist for alfalfa (Table 1). Many states use quite broadly defined stand conditions to 
proportionalize the ability of alfalfa to contribute nitrogen to com crops, however, these 
adjustments are largely based on conceptual differences, and little hard evidence has been cited to 
substantiate this approach. In addition, only Minnesota adjusts the credit for type of tillage used 
•!Portions of the Wisconsin research reported in this paper were supported by the Wisconsin Fertilizer Research Council, 
the UW Center for Integrated Agricultural Systems, the WDATCP Sustainable AgPrograms, the Tennessee Valley 
Authority, the USDA -CSRS Water Quality Research Program, and the College of Agricultural and Life Sciences UW-
Madison. 
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for com following legume forages, whereas only Wisconsin makes adjustments for soil type and 
amount of regrowth Oate cutting taken or not) present when the stand is killed. Soybean credits 
appear to be somewhat less variable and are much smaller (20-45 lb N/a). 
Recent concerns over inefficient fertilizer N use and the apparent situation that farmers do 
not take legume N credits when available (Daberkow et al., 1988; El-Hout and Blackmer, 1990; 
Legg et al., 1989), has caused several states including Wisconsin to reexamine theN credits 
associated with legumes. The specific objectives of the several research studies recently conducted 
in Wisconsin was to quantify the fertilizer replacement value for alfalfa preceding com and to 
identify the soil or legume characteristics or management with might influence the size of the 
legume N credit. 
Magnitude of N Credit 
Prior to 1991 the Wisconsin suggestion for N credit following alfalfa was 40 pounds+ 1 
pound of N for each percent legume in the stand. It became apparent from several studies that 
this recommendation was seriously under-estimating the nitrogen replacement value for first-year 
com following alfalfa. 
In 1988 Bundy and Andraski (1993) initiated a series of on-farm and experiment station trials 
that included 24 site-years of first-year com after alfalfa over a 4-year period. These 24 fields 
were selected to include a range of soils, textural classes, alfalfa stand conditions and 
management, and times and methods of tillage that typically represent com production in 
Wisconsin. The treatments included five N rates (0, 50, 100, 150, and 200 lb N/acre) in 1988 
through 1990 and four N rates (0, 30, 60, and 90 lb N/acre) in 1991. The N treatments replicated 
4 times, were applied sidedress as NH4N03 when com was approximately 18 in. tall. A small but 
variable amount (6-20 lb) of N fertilizer was applied with the starter to all plots. Grain yields 
were determined by harvesting the two center rows (60ft) from each plot in late October to early 
November. 
Grain yields were not increased by applied N at any location during the 4-yr study period 
(Table 2). Yields in 1989, 1990, and 1991 were considered average or above for com following 
alfalfa using good management practices. In 1988, however, yields were significantly lower due 
to the excessively hot and dry growing season. In addition, grain N concentrations where no N 
fertilizer was applied usually exceeded the 1.52 to 1.54% N range usually associated with 
maximum yield (Pierre et al., 1977). It is clear from these data that alfalfa, with a fair or good 
stand, was able to supply enough N to maximize com yields. This was somewhat of a surprise in 
that late harvests were taken at some locations (e.g., Humbird 1988 and 1990, Sparta 1990) such 
that relatively little regrowth, and consequently less legume N, was returned to the soil. 
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Table 1. Legume nitrogen replacement values as assigned by several North 
Central States.* 
State 
Illinois 
Indiana 
Iowa 
Michigan 
Minnesota 
Missouri 
Nebraska 
Ohio 
Crop Stand Density N Replacement 
Value 
Adjustments to credits 
Soil Tillage Late Cut 
alfalfa > 5 plt/ft2 
2-5 plt/ft2 
< 2 plt/ft2 
soybean 
alfalfa > 5.0 plt/ft2 
2-4 plt/ft2 
soybean 
alfalfa 50-lOOX 
20-SOX 
soybean 
alfalfa all 
soybean 
alfalfa ~ 4 plt/ft2 
2-3 plt/ft2 
0-1 plt/ft2 
soybeans 
alfalfa 80-lOOX std 
50-79X std 
< SOX std 
soybean 
alfalfa > 60X std 
40-60X std 
< 40X std 
soybean 
alfalfa ~ 3 plt/ft2 
<3 plt/ft2 
soybean 
lb/a 
100 
50 
0 
40 
80 
50 
20 
no no 
no no 
140 no no 
100 
1 lbjbu bean yield 
40 + (.6 x X std) 
30 
no no 
no yes 150 
100 
50 
20-40 based on corn yield goal 
120-140 
40-60 
20 
30-40 
80-100 
40-50 
0 
45 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
SOX of corn N rec. to 100 lb N max 
50 
30 
South Dakota alfalfa ~ 5 plt/ft2 
3-4 plt/ft2 
1-2 plt/ft2 
< 1 plt/ft2 
150 
100 
50 
0 
1 
no no no 
soybean lbjbu of bean yield 
Wisconsin alfalfa > 4 plt/ft2 190 yes no yes 
1.5-4 plt/ft2 160 
< 1.5 plt/ft2 130 
soybean 1 lb(bu bean yield to max of 40 
*Data collected by phone survey of State Extension Soil Scientists, Nov. 92. 
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Table 2. Effect of N rate on first-year corn after alfalfa in Wisconsin. 
Year/Location Soil Tillage Stand Last Max Corn OptN Rate 
Texture Densit;:l Cut Yield 
plt/ft2 bu/a 
1988 Humbird sl F mldbd 3.5 mid Oct 29 0 
Marshfield sil s mldbd 2.5 mid Sep 115 0 
Fennimore sil s ch 1.5 early Sep 88 0 
Arlington sil s ch 2.0 late Aug 139 0 
1989 Humbird sl F ch 4.0 NA 137 0 
Marshfield sil F mldbd 2.0 early Sep 131 0 
Fennimore sil S mldbd 3.0 early Sep 146 0 
Arlington sil S mldbd 2.0 mid Sep 188 0 
Sparta sl s ch 2.0 mid Oct 141 0 
Madison sil S mldbd 3.0 mid Aug 179 0 
Merrill sil S mldbd 3.0 early Sep 133 0 
Valders sil F mldbd 4.0 late Aug 117 0 
1990 Humbird sl F ch 4.0 mid Oct 139 0 
Marshfield sil S mldbd 4.0 early Sep 133 0 
Fennimore sil NT 5.0 mid Sep 178 0 
Arlington sil F mldbd 3.5 early Aug 213 0 
Sparta sl S disk 3.5 early Oct 179 0 
Madison sil F mldbd 3.0 mid Sep 192 0 
Sheboygan sil s mldbd 3.0 early Sep 156 0 
1991 Humbird sl s mldbd NA mid Aug 124 0 
Fennimore sil s ch 3.0 early Sep 152 0 
Arlington sil s mldbd 3.5 mid Aug 205 0 
Madison sil F mldbd NA mid Sep 208 0 
Sheboygan sil S mldbd NA mid Aug 171 0 
Adapted from Bundy and Andraski, 1993. 
Soil texture codes: sl - sandy loam; sil - silt loam 
Tillage codes: F- fall; S - spring; mldbd - moldboard plow; 
ch - chisel plow; NT - no-till 
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Table 3. Main effect of previous-year alfalfa stand density on corn 
silage and grain yields at three Wisconsin locations 
1989-1991. 
Desired Arlington Lancaster Hancock 
stand density silage grain silage grain silage grain 
T/a bu/a T/a bu/a T/a bu/a 
1989 
0 alfalfa 9.0 199 7.7 140 8.1 164 
1/3 initial 9.0 188 7.3 123 8.2 171 
2/3 initial 9.4 192 6.7 120 8.4 177 
Initial 9.0 190 6.7 108 9.1 190 
Significance Pr > F 
Density 0.76 0.14 0.07 0.01 0.06 0.00 
N rate 0.67 0.22 0.03 0.88 0.00 0.00 
D x NR 0.39 0.54 0.09 0.46 0.28 0.00 
1990 
0 alfalfa 9.5 195 8.7 162 7.9 175 
1/3 initial 10.5 194 8.4 161 9.0 187 
2/3 initial 11.1 192 8.2 167 8.6 183 
Initial 9.9 193 8.7 164 8.5 179 
Significance Pr > F 
Density 0.00 0 . 87 0.33 0.63 0.01 0.29 
N rate 0.03 0.66 0.91 0. 72 0.00 0.00 
D x NR 0.25 0.07 0.18 0.09 0.41 0.37 
1991 
0 alfalfa 10.2 194 9.7 162 8.0 169 
1/3 initial 10.0 197 9.2 148 9.0 186 
2/3 initial 10.5 198 9.2 147 9.4 183 
Initial 10.3 198 9.0 140 9.3 188 
Significance Pr > F 
Density 0.63 0.65 0.20 0.00 0.00 0.00 
N rate 0.23 0.57 0.50 0.57 .o.oo 0.00 
D x NR 0.64 0.74 0.50 0.35 0.06 0.15 
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Another set of experiments was conducted by Kelling, Jarman, and Wolkowski (1992) during 
this same period. The primary purpose of these experiments was to evaluate the influence of 
alfalfa stand density and cutting management on nitrogen supplying capacity of the alfalfa. 
However, examination of the 63 comparisons involved in the experiments shows that only on the 
sandy soil locations, or in one case where the stand was exceptionally weak (0.10% stand), was a 
response to supplemental N fertilizer observed. In the case of the one medium-textured soil 
response site, the lowest rate of N optimized yield. Results of the main treatment effects of the 
stand density part of this experiment are shown in Table 3. The conclusion reached from these 
studies was that the alfalfa must be supplying at least the amount of N needed to optimize com 
yields on the medium-textured soils (Lancaster and Arlington). However, on the sandy soil the 
calculated credits ranged from about 100 to slightly over 200 lb N/a depending on stand density 
and method of credit calculation. Previous research has shown that on the average about 160 lb 
N/a is needed to optimize com yields at both Arlington (Bundy, 1989) and Lancaster (Higgs et 
al., 1976; Bundy, 1989) whereas about 200 lb N/a is needed on the sandy soil at Hancock 
(Oberle, 1988). 
A third Wisconsin study, designed to examine the interaction of com tillage system on alfalfa 
N replacement value (Wolkowski, 1992), showed responses to applied N in both years the work 
was conducted at Lancaster and some tendency for response in one year at Arlington (Table 4). 
The responses were usually to only the lowest rate of N applied and may have been partly 
the result of the late-fall alfalfa harvest that was taken from the Lancaster fields prior to being 
planted to corn. 
These results (Tables 2-4) are consistent with those from a number of other studies which 
show that com generally does not respond toN fertilization when grown after alfalfa (El-Hout 
and Blackmer, 1990; Heichel and Barnes, 1984; Hesterman, et al. 1987; Peterson and Varvel, 
1989; and Stickler et al., 1959), or where responses are seen, it is to relatively small amounts of 
N. For example, an Iowa on-farm study of 29 com following alfalfa fields showed responses to 
Nat only 6 and for these to only 30 lb N/a (Morris et al., 1991). However, published estimates 
of nitrogen credits for first year com range from 50 to 200 lb N/a (Voss and Shrader, 1979; 
Heichel and Barnes, 1984; Hesterman, 1988; Fox and Piekielek, 1988; Harris and Hesterman, 
1990.). Some of the causes of this variation are attributed to stand density, age of stand, harvest 
management and tillage system. 
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Table 4. Main effect of tillage and N rate on grain yield, Arlington and 
Lancaster Wis. 1990 and 1991. 
N Rate 
lb/a 
Tillage 
Moldboard 
Chisel 
No-Till 
LSDo.os 
N Rate 
0 
40 
80 
120 
160 
LSDo.os 
Tillage (T) 
N Rate (N) 
T*N 
1990 
185 
172 
177 
NS 
178 
179 
173 
181 
180 
NS 
0.14 
0.62 
0 35 
Arlington 
1991 
181 
168 
168 
NS 
167 
174 
172 
171 
179 
NS 
0.06 
0.36 
0.84 
bu/a 
Effect of Stand Density 
Lancaster 
1990 1991 
155 
155 
165 
NS 
149 
162 
158 
158 
164 
12 
0.12 
0.04 
0.80 
146 
163 
146 
13 
141 
149 
155 
153 
159 
12 
0.04 
0.02 
0.83 
It is expected that differences in stand density will affect both the dry matter yield and N 
concentration of the plowdown forage resulting in higher N credits for more pure stands. This is 
substantiated by Voss and Shrader (1984) who suggested credits of 20, 100 or 140 lb N/a for 
stands of 0-20, 20-50 or 50-10()<% alfalfa, respectively. Higgs et al. (1976) found that com grown 
after meadow with high grass content needed more N to maximize yields than com grown after 
purer legume stands. Evaluation of these same data by Baldock et al. (1981) resulted in the 
conclusion that the 32-65% lower N credits than observed in other studies was due to poorer 
stands. However, Levin et al. (1987) noted no differences inN availability following stands 
ranging from 0.8 to 1.6 plants/fe. Similarly, Fox and Piekielek (1988) could not distinguish 
differences in N credits from quite widely differing stand densities. 
In 1988, 1989 and 1990 Wisconsin field studies were initiated on separate areas at the 
Arlington, Lancaster and Hancock Agricultural Research Farms on 2-3 year-old established 
alfalfa fields to evaluate alfalfa stand density or cutting management effects on the amounts of N 
supplied to a succeeding com crop. Some variety and stand age differences existed between 
locations and years. Four levels of alfalfa stand density (initial stand density, approximately 2/3 
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and 1/3 of initial density and zero alfalfa) were created in each of the years. The plots were 
harvested as hay throughout the summer of each respective year and plowed in late October. 
As was discussed previously and shown in Table 3, we did not observe responses to applied 
Nor stand differences on the medium-textured soils with these experiments. This provides 
substantial evidence that on medium-textured soils even poor stands of alfalfa can provide 
adequate nitrogen for optimum growth of a following com crop, but does not help describe the 
stand density and N supplying capacity relationship because even the lowest stand density was 
sufficient to meet the com N needs. 
In contrast, in all three years of the experiment both stand density and N rates were 
significantly related to silage and grain yields at the irrigated Hancock location, with the highest 
yields resulting from the highest stand densities and a clear trend toward increasing yield with 
increasing N rates. In some cases, the interaction between N rate and stand density was highly 
significant. Figure 1 shows this interaction for grain yield. It is apparent that for the 0 and 50 
lb/a N rates stand density dramatically influenced yield, but at the two higher N rates stand 
density was not important. Within each stand density substantial response to N was seen at the 
lower density levels, but less so at the higher densities. 
These data confirm that stand density is important in estimating the N replacement value in 
those situations where that total amount of N provided is less than the amount needed by the 
com. For these sandy soils it would appear that a base credit of about 90 lb N/a plus about 0.5 
lb N/a for each percent alfalfa is an appropriate estimate. Thus a stand with 15, 50 or 85% 
alfalfa would be credited with 95, 110, or 135 lb N/a. 
Stand Age 
Differences inN credits within studies have often been attributed to the number of years of 
legume prior to com growth or the number of years of com subsequent to the legume growth. 
For example, Higgs et al. (1976) estimated credits for a one-year old legume stand at 105 lb N/a 
to a first year com crop while a two or three-year old stand supplied 150 lb N/a. Voss and 
Shrader (1979) suggested N credits of 140 or 165 lb N/a for a one or two-year old stand, 
respectively. This was confirmed by Smith and Carter (1992) when they showed that first-year 
alfalfa provided all or nearly all of the N required by subsequent com. Other estimates do not 
vary with stand age Voss and Shrader (1984) gave credits of over 180 lb N/a to a one or two-year 
old meadow; Adams et al. (1970) credited two or three-year old alfalfa stands as supplying 160 lb 
N/a each. 
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Grain yield, bu/ a Hancock, 1989 220~------------------------------------~--~ 
200j-----------------------------------------~=----J 
180-+----
160 -+---
140 -+---
120 -+---
0 24 48 87 
Grain yield, bu/ a 
220~--------------------------------------------~ 
Hancock, 1990 
200+----
180-+----
160-+----
140 -+---
120 
100....._.-
2 62 71 98 
Hancock, 1991 Grain yield, bu/ a 
220~----~--~-----------------------------------, 
200-+-------------------
180-+---
160 -+---
140 -+--
120 
1 0 0 ..1.-1.--J;= 
5 14 
%Alfalfa 
N rate, lb/a 
57 
Do •so ~100 •150 
93 
Figure 1. Effect of alfalfa stand density and N rate on corn grain 
yield at Hancock, WI 1989-1991. 
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Alfalfa Harvest Management 
The effects of harvest management including the number of cuttings is expected to influence 
the N replacement value since between 40 and 60% of the N contained within alfalfa is in the top 
growth. Hesterman et at. (1987) confirmed this expectation on a medium-textured soil, but saw 
similar availabilities from I versus 3 cuts on a sandier soil. The influence of time of alfalfa kill 
by tillage or herbicides is unclear but would be related to the time of mineralization potential for 
N in comparison to the losses and the time of com N demand. Harris and Hesterman (1987) 
observed 14% alfalfa N recovery when the loam soil was fall plowed versus 19% recovery when 
spring plowed. However on a sandy loam, recoveries were similar with either tillage time. 
The Kelling, Jarman, and Walkowski (1992) experiments included treatments where the 
alfalfa was harvested 2 times (pre Aug), 3 times (pre Sep) or 4 times, with the last cutting taken 
just prior to fall tillage. The results of the main effects of the several alfalfa cutting managements 
are shown in Table 5 along with the statistical evaluation. Note that the silage was somewhat 
more responsive to the cutting management treatments than was the grain. However, significant 
cutting management differences (P > 0.10) were only observed with the 1990 Hancock silage and 
the 1991 Arlington silage and grain. Where differences occurred, the usual effect was as expected 
with more response to N where 3 or especially 4 cuttings were taken compared to where only two 
alfalfa harvests were made. Figure 2 illustrates the interactive influence of the number of alfalfa 
harvests with N rate at Hancock over the 3-year term of the experiment. Examination of the 
yields at the 0 or 50 lb N rates shows that where more alfalfa organic matter was returned to the 
soil yields were higher and the corn was less responsive to added N. Where 4 cuttings of alfalfa 
were taken (no regrowth returned to the soil) the corn obviously responded to at least 100 lb N/a, 
whereas where only 2 cuts were made, 50 lb N/a was adequate in at least one of the 3 years. 
Calculation of N replacement value by methods similar to those used for the stand density 
study at Arlington and Lancaster provides evidence that significant amounts of N are made 
available to a following com crop on these soils even when only roots and crowns are 
incorporated following a late fall harvest. Differences in N supply between harvest systems were 
evident at Hancock in all years with a lower credit seen where credits were based on N response 
by grain and on silage N uptake. Using these latter two comparison methods, the two- and 
three-cut systems resulted in average credits of 132 and 136 lb N/a respectively, while taking of a 
fall harvest reduced this to 105 lb N/a. 
Tillage Effect on Forage Legume N Credit 
As mentioned previously, research was conducted in 1990 and 1991 by Walkowski (1992) to 
evaluate the response of first year com following alfalfa to applied N in moldboard, chisel, and 
no-till situations. Trials were located at Arlington and Lancaster. The three tillage systems were 
established as main plots following spring killing of the alfalfa with herbicide after six to eight 
inches of growth. The moldboard and chisel treatments were field cultivated to prepare a 
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Table 5. Effect of alfalfa cutting regime on following-year corn silage 
and grain yields at three Wisconsin locations 1989-1991. 
Cutting Arlington Lancaster Hancock 
managements silage grain silage grain silage grain 
T/a bu/a T/a buja Tja bu/a 
1989 
2 pre-Aug F 8.8 193 6.5 114 9.6 182 
3 pre-Sep F 9.0 190 6.7 108 9.1 190 
4 pre-Nov F 9.1 187 6.9 118 8.8 187 
Significance Pr > F 
Cut mgt 0.55 0.39 0.58 0.19 0.10 0.25 
N rate 0.09 0. 71 0.62 0.16 0.00 0.00 
C x M 0.13 0.53 0.14 0.41 0.36 0.09 
1990 
2 pre-Aug F 10.4 188 8.5 162 8.8 185 
3 pre-Sep F 9.9 193 8.7 164 8.5 179 
4 pre-Nov F 10.2 194 8.7 161 7.5 177 
Significance Pr > F 
Cut mgt 0.21 0.14 0.75 0.87 0.03 0.56 
N rate 0.00 0.67 0.64 0.63 0.00 0.00 
C x N 0.01 0.47 0.75 0.21 0.57 0.42 
1991 
2 pre-Aug F 10.9 199 9.0 141 8.8 189 
3 pre-Sep F 10.3 198 9.0 140 9.3 188 
4 pre-Nov F 10.9 194 8.7 142 8.8 187 
Significance Pr > F 
Cut mgt 0.10 0.10 0.55 0.97 0.49 0.95 
N rate 0.23 0.46 0.03 0.50 0.01 0.00 
C x N 0.03 0.91 0.49 0.67 0.16 0.70 
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Hancock, 1989 Grain yield, bu/ a 
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200~----------------~==-----------
140 
2 Pre Aug F 3 Pre Sep F 3 Pre Sep S 4 Pre Nov F 
Grain yield, bu/a 
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Hancock, 1990 
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Grain yield, bu/a Hancock, 1991 
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Cutting management 
N rate, lb/a 
0 o miJJ:I so ~ 100 - 1so 
Figure 2. The interactive effects of alfalfa cutting management 
regimes and sidedressed N rate on first-year corn grain 
yields at Hancock, WI 1989-1991. 
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seedbed. Nitrogen rates (0, 40, 80, 120, and 160 lb/a N) were superimposed on the main plots by 
sidedressing at the three-leaf stage. . Starter fertilizer added between 9-12 lb/a N. 
The alfalfa stands were all in their third or fourth year of produ_ction with stand ranging 
from 3.5 to 5 plants/ft. sq. The sites at Arlington were not fall harvested in either year, whereas, 
the sites at Lancaster were fall harvested the previous year in each case. Summary data for the 
treatment of the forage · stands is presented in Table 6. 
Table 6. Date of kill, stand, yield, and N content of alfalfa at Arlington 
and Lancaster Wis. 1990 and 1991. 
Date of Tops 
Site Year Kill Stand Yield Forage N N P1owdown 
plt/sq ft T/a X 
Arlington 1990 4/24 5.0 1.05 2.56 53 
1991 4/25 4.0 0.91 4.12 75 
Lancaster 1990 4/21 3.5 0.48 2 . 66 26 
1991 4l16 4.0 0.64 4,41 56 
The main effects of tillage and N rate are shown in Table 4. Tillage was significant only at 
Lancaster in 1991, where chiseling was superior to moldboard and no-till. This response was not 
observed in the other year or at Arlington in either year. Nitrogen fertilization did not 
significantly affect yield at Arlington, but did increase yield (first 40 lb/a N only) at Lancaster in 
both years. The response at Lancaster was very likely due to the fall alfalfa harvest at this site. 
This suggests that the topgrowth is an important source of N for the com. There was not a 
significant interaction between tillage and N rate. This would have been expected if there were 
crediting differences between tillage systems. These data are shown graphically in Figure 3. Note 
that the no-till response to applied N is not more pronounced than it is for the other tillage 
treatments. 
Other studies have also shown a mixed response to tillage and legume N credits. Triplett et 
al. (1979) (Ohio) and Levin et al. (1987) (Pennsylvania) did not observe a relationship, whereas, 
Moncrief et al. (1988) (Minnesota) found an interaction. In fact, Minnesota forage legume 
credits are adjusted for tillage, such that a poor stand of alfalfa that is no-tilled is given 
no N credit and a good stand receives the same credit as a poor stand with conventional tillage. 
Research has shown that forage legume stands once killed, rapidly release N. Varco et al. 
(1991) working in a no-till system, found that within 28 to 42 days after killing alfalfa soil nitrate 
levels exceeded the 21 mglkg level above which response toN fertilizer is unlikely. Stands killed 
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Figure 3. Relationship between spring tillage of alfalfa and N rate on the corn grain yield at Arlington 
and Lancaster, Wis., 1990-1991. 
~ 
by 1 May should therefore release significant amounts of N by the time the com enters its rapid 
growth phase. 
Summary 
Over the past 4 years several separate Wisconsin experiments have shown that on many 
medium-textured soils alfalfa can supply enough N for top yields of a following com crop. These 
trials spanned 100 site-years at 10 locations. Results showed that virtually no responses were 
seen to added Non medium- and fmer-textured soils where the alfalfa stand was "fair" or better 
and where a late cutting was nat taken. Where the stand was rated as "poor" or where a late 
season harvest was taken, responses were seen about 40% of the time (13 out of 30 site years), 
but were usually only to the lowest rate of N applied (30-50 lb N/a). 
Results of the Wisconsin work showed that although forage legumes also do supply N to a 
following com crop on sandy soils, the amount is smaller and the crop needs are higher. On 
irrigated sandy soils responses may continue to be seen to 60 to 150 lb N/a depending on stand 
density and amount of regrowth present when the stand is killed by frost, herbicide or tillage. 
Several trends were apparent from this research: 
1. The amount of N supplied by the alfalfa is related to the stand density. As density 
goes down theN supply drops about 0.5 to lb N/percent stand. 
2. · Stand density for top N supply is less than the amount needed for top alfalfa 
production. 
3. Less N is available to the following com crop when all of the above-ground forage 
growth is removed. 
4. The influence of com tillage system can not be distinguished at this time. 
5. Most producers do not need to add much, if any, supplemental N when they rotate 
from alfalfa to com. 
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Table 7 reflects our revised suggestions for N credits for alfalfa preceding com. In general, 
they are about the same as what we had previously been recommending on sands, but are about 
50 lb N/a higher for medium- and fmer-textured soils. 
Table 7. Nitrogen credits for alfalfa on Wisconsin Soils.* 
Stand 
density+ 
good 
(70-100%) 
(> 4 p1ts/ft2 ) 
fair 
(30-69%) 
(1. S-4 plts/ft2 ) 
poor 
(0 - 29%) 
(< 1.5 p1ts/ft2 ) 
Medium and finer 
Sandy soils textured soils 
No late Harv. after No late Harv. after 
harvest 10 Sep harvest 10 Sep 
----------------- 1b Njacre credit 
140 100 190 150 
110 70 160 120 
90 40 130 90 
• Credits for red clover or birdsfoot trefoil are 80% of those for alfalfa. 
+Second-year credits are 50 lb N/a for fair or good stands; no second-year credit on sandy soils. 
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